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1
TUBE PUMP

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on Japanese Patent Application

No. 2021-021120 filed on Feb. 12, 2021, the contents of
which are incorporated herein by reference 1n 1ts entirety.

BACKGROUND
1. Technical Field

The present disclosure relates to a tube pump.

2. Description of Related Art

In the related art, a tube pump that pressure-feeds a liquid
in a tube with flexibility by a plurality of rollers intermait-

tently squeezing the tube 1s known (see Japanese Unexam-
ined Patent Application, Publication No. 2017-67054, for

example). Since the tube pump intermittently pressure-feeds
the liguid, pulsation (a state 1n which an increase and a
decrease 1n flow amount are repeated) 1s caused in the
pressure-fed liquid.

Japanese Unexamined Patent Application, Publication
No. 2017-67054 discloses that 1n order to curb such pulsa-
tion, the pressure of the liquid 1n the tube blocked due to
contact with a pair of roller units 1s boosted when one of the
pair of roller units passes through a separation position at
which the roller units are separated from the tube. According,
to Japanese Unexamined Patent Application, Publication
No. 2017-67054, 1t 1s possible to curb the phenomenon that
the liquid 1s drawn to the side of the tube pump by boosting,
the pressure of the liquid 1n the tube.

In the tube pump disclosed 1n Japanese Unexamined
Patent Application Publication No. 2017-67054, a drive
shaft that drives one of the pair of roller units 1s driven by
a first drive shaft of a first drive unit arranged coaxially with
the drive shatt.

On the other hand, a drive cylinder that drives the other
of the pair of roller units 1s driven by a second drive shaft of
a second drive unit arranged at a different position not
coaxial with the drive cylinder. Drive force generated by the
second drive unit 1s transmitted from a first gear unit
attached to the second drive shaft to a second gear unit
attached to the drive cylinder.

BRIEF SUMMARY

In the tube pump disclosed 1n Japanese Unexamined
Patent Application Publication No. 2017-67054, however,
the drive cylinder that drives the other of the pair of roller
units and the second drive shatt of the second drive unit are
not arranged coaxially, and this may cause vibration when
drive force 1s transmitted from the first gear unit attached to
the second drive shatt to the second gear unit attached to the
drive cylinder. Since the first gear unit and the second gear
unit are required for transmitting drive force from the second
drive shatt to the drive cylinder, this may result in complex
structure, increase the number of components or the number
ol assembly steps, and increase manufacturing cost.

The present disclosure has been made in view of such
circumstances and intends to provide a tube pump that can
suppress vibration caused by transmission of drive force
when 1independently driving a pair of contact units by using,
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different drive units, respectively, to transmit the drive force
from a pair of drive units to the pair of contact units and can
reduce manufacturing cost.

The present disclosure employs the following solutions 1n
order to solve the problem described above.

A tube pump according to one aspect of the present
disclosure 1ncludes: a housing unit formed 1n an arc shape
about an axis and having an inner circumierential surface on
which a flexible tube 1s arranged; a first contact unit con-
figured to rotate about the axis while being 1n contact with
the tube housed 1n the housing unit; a second contact unit
configured to rotate about the axis while being 1n contact
with the tube; a drive shait arranged on the axis and coupled
to the first contact unit; a drive cylinder arranged on the axis
and coupled to the second contact unit; a first drive unit
configured to rotate the drive shait in a predetermined
direction about the axis and having a first drive shaft
arranged on the axis; and a second drive umt configured to
rotate the drive cylinder 1n the predetermined direction about
the axis and having a second drive shait arranged on the axis,
the drive shaft i1s arranged so as to penetrate through the
second drive unit along the axis, and the drive cylinder 1s
arranged on an outer circumierence side of the drive shatt
and rotatably about the axis independently of the drive shaft.

According to the tube pump of one aspect of the present
disclosure, the tube pump has the first contact umt and the
second contact unit and has the first drive unit and the
second drive unit that rotates the first contact unit and the
second contact unit 1n a predetermined direction about the
axis, respectively, and thereby the pair of roller units con-
figured to rotate in contact with the tube held 1n an arc shape
about the axis by the housing unit can rotate independently
of each other about the axis. The drive force by which the
first drive unit rotates the first drive member 1n a predeter-
mined direction about the axis 1s transmitted to the first
contact unit via the drive shalt penetrating through the
second drive unit along the axis. Further, the drive force by
which the second drive unit rotates the second drive member
in a predetermined direction about the axis 1s transmitted to
the second contact unit via the drive cylinder.

According to the tube pump of one aspect of the present
disclosure, the first drive unit rotates the first drive member
coaxially with the drive shaft to transmit drive force, and the
second drive unit rotates the second drive member coaxially
with the drive cylinder to transmit drive force. Thus, there 1s
no need to use a gear for transmission of drive force from the
first drive unit to the drive shaft, and there 1s no need to use
a gear for transmission of drive force from the second drive
unit to the drive cylinder. It 1s therefore possible to provide
the tube pump that can suppress vibration caused by trans-
mission of drive force when independently driving a pair of
contact units by using different drive units, respectively, to
transmit the drive force from the pair of drive units to the
pair of contact units and can reduce manufacturing cost.

In the tube pump of one aspect of the present disclosure,
the first drive unit may have a first pulse motor configured
to rotate the first drive member 1n the predetermined direc-
tion, the second drive unit may have a second pulse motor
configured to rotate the second drive member in the prede-
termined direction, the first drive member may be coupled to
the drive shaft so as to integrally rotate with the drive shaft,
and the second drive member may be coupled to the drive
cylinder so as to integrally rotate with the drive cylinder.

According to the tube pump with the above configuration,
the first drive unit having the first pulse motor rotates the
drive shaft integrally with the first drive member, and the
second drive unit having the second pulse motor rotates the
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drive cylinder integrally with the second drive member.
Since the drive shaft rotates at the same speed as the rotation
speed at which the first pulse motor rotates the first drive
member, the rotation speed of the first pulse motor when the
drive shait 1s rotated at a predetermined rotation speed can
be smaller than 1n a case where the first pulse motor rotates
the drive shaft via a reducer.

Similarly, since the drive cylinder rotates at the same
speed as the rotation speed at which the second pulse motor
rotates the second drive member, the rotation speed of the
second pulse motor when the drive cylinder 1s rotated at a
predetermined rotation speed can be smaller than 1n a case
where the second pulse motor rotates the drive cylinder via
a reducer. In such a way, by reducing the rotation speeds of
the pulse motors when the drive shait and the drive cylinder
are rotated at predetermined rotation speeds, 1t 1s possible to
suppress a failure of step-out of the pulse motor when the
drive shaft and the drive cylinder are rotated at a high speed.

In the tube pump of one aspect of the present disclosure,
the tube pump may include a radial bearing having an outer
wheel fixed to the first contact unit and an inner wheel fixed
to the second contact unit.

According to the tube pump of the above configuration,
the first contact unit coupled to the drive shatt 1s fixed to the
outer wheel of the radial bearing, and the second contact unit
coupled to the drive cylinder 1s fixed to the inner wheel of
the radial bearing. The drive shait and the drive cylinder are
positioned relative to the outer wheel and the inner wheel of
the radial bearing, respectively. This can ensure that the
drive shaft and the drive cylinder are arranged coaxially with
cach other to rotate about the axis independently without
coming 1nto contact with each other.

In the tube pump of one aspect of the present disclosure,
it 1s pretferable that the first drive unit and the second drive
unit be arranged such that a first arrangement position of the
first drive unit 1n a direction orthogonal to the axis and a
second arrangement position of the second drive unit 1n the
direction orthogonal to the axis overlap each other.

According to the tube pump of the above configuration,
since the first arrangement position of the first drive unit and
the second arrangement position of the second drive unit in
the direction orthogonal to the axis overlap each other, the
size of the tube pump 1n the direction (radial direction)
orthogonal to the axis can be smaller than 1n a case where
these positions do not overlap. This enables a smaller space
in the radial direction required for installing the first drive
unit and the second drive unit.

According to the present disclosure, 1t 1s possible to
provide a tube pump that can suppress vibration caused by
transmission of drive force when independently driving a
pair of contact units by using different drive units, respec-
tively, to transmit the drive force from a pair of drive units

to the pair of contact units and can reduce manufacturing
Cost.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FI1G. 1 1s a plan view 1llustrating an embodiment of a tube
pump.

FIG. 2 15 a longitudinal cross-sectional arrow view along
A-A of the tube pump illustrated in FIG. 1.

FIG. 3 1s a longitudinal cross-sectional view illustrating a
structure 1n which a first drive unit 1llustrated in FIG. 1
transmits a drive force to a first roller unait.
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FIG. 4 1s a longitudinal cross-sectional view illustrating a
structure 1 which a second drive unit illustrated 1n FIG. 1

transmits a drive force to a second roller unait.
FIG. 5 1s a block diagram 1llustrating a control configu-
ration of the tube pump illustrated 1in FIG. 1.

DETAILED DESCRIPTION

Hereinaftter, a tube pump (peristaltic pump) 100 according,
to an embodiment of the present disclosure will be described
with reference to drawings. FIG. 1 1s a plan view 1llustrating
an embodiment of the tube pump 100. FIG. 2 1s a longitu-
dinal cross-sectional arrow view along A-A of the tube pump
100 1llustrated 1n FIG. 1.

The tube pump 100 according to the present embodiment
illustrated in FIG. 1 1s a device that ejects a liquid, which has
flowed from a flowing-in side 200q and 1s stored 1n a tube
200, to a flowing-out side by causing a first roller unit 10 and
a second roller unit 20 to rotate about an axis X ({irst axis)
in the same direction.

As 1llustrated 1n the plan view of FIG. 1, the tube 200 with
flexibility 1s disposed 1n an arc shape around the axis X 1n
the tube pump 100 along an 1nner peripheral surface 82a of
a housing unit 82 that accommodates the first roller unit 10
and the second roller unit 20. The inner peripheral surface
82a 1s a surface, which 1s formed 1n an arc shape around the
axis X, along which the tube 200 1s disposed. The housing
unmt 82 has a recessed part 825 that 1s opened toward one end
side along the axis X and accommodates the first roller unit
10 and the second roller unit 20.

As shown 1n FIG. 1, the first roller unit 10 and the second
roller unit 20 housed 1n the housing unit 82 rotate around the
axis X along a counter-clockwise rotation direction (a direc-
tion shown by an arrow in FIG. 1) while being 1n contact
with the tube 200.

As 1llustrated 1n FI1G. 2, the tube pump 100 of the present
embodiment includes a first roller unit (first contact unit) 10
and a second roller unit (second contact unit) 20 that rotate
about the axis X with the tube 200 being closed, a drive shaft
30 arranged on the axis X and coupled to the first roller unit
10, a drive cylinder 40 coupled to the second roller unit 20,
a first drive unit 50 that transmits drive force to the drive
shaft 30, a second drive unit 60 that transmits drive force to
the drive cylinder 40, and a radial bearing 70.

The first roller unit 10 has a first roller 11 that rotates
about an axis parallel to the axis X while being 1n contact
with the tube 200, a first roller support member 12 coupled
to the drive shait 30 so as to integrally rotate about the axis
X, and a first roller shatt 13 whose both ends are supported
by the first roller support member 12 and which attaches the
first roller 11 so as to be rotatable about an axis Y1 (see FIG.
3).

The first drive unit 50 transmits, to the drive shaft 30,
drive force used for rotating the first roller unit 10 1n a
rotation direction that 1s counterclockwise about the axis X.
The first roller support member 12 1s coupled to the drive
shaft 30 and rotates counterclockwise about the axis while
supporting the first roller 11.

The second roller unit 20 has a second roller 21 that
rotates about an axis parallel to the axis X while being in
contact with the tube 200, a second roller support member
22 coupled to the drive cylinder 40 so as to integrally rotate
about the axis X, and a second roller shatt 23 whose both
ends are supported by the second roller support member 22
and which attaches the second roller 21 so as to be rotatable

about an axis Y2 (see FIG. 4).
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The second drive unit 60 transmits, to the drive cylinder
40, drive force used for rotating the second roller unit 20 1n
a rotation direction that 1s counterclockwise about the axis
X. The second roller support member 22 1s coupled to the
drive cylinder 40 and rotates counterclockwise about the
axis while supporting the second roller 21.

The first drive unmit 50 1s fixed to a casing (not i1llustrated),
and the second drive unit 60 1s fixed by a fastening bolt 60a
to a housing unit 82 forming a part of the casing. The
housing umt 82 1s a member for housing the first roller unit
10 and the second roller umt 20 therein. A spacer 65 1s
arranged between the first drive unit 50 and the second drive
unit 60 so that a first pulse motor 52 and a second pulse
motor 62 described later are spaced apart from each other by
a certain distance 1n the axis X direction.

Next, the structure 1n which the first drive unit 50 trans-
mits drive force to the first roller unit 10 will be described
with reference to FIG. 2 and FIG. 3. In FIG. 3, portions
indicated by solid lines are portions forming the structure to
transmit the drive force of the first drive unit 50 to the first
roller unit 10.

As 1llustrated 1n FIG. 2, the first drive unit 50 has a first
drive shaft (first drive member) 51 that rotates about the axis
X, the first pulse motor 52, and a coupling member 53. The
coupling member 33 extending cylindrically along the axis
X 1s fixed to the first drive shaft 51 by a locking screw 53a.
Further, the coupling member 53 1s fixed to the drive shafit
30 by a locking screw 53b.

The first drive shaft 51 1s coupled to the drive shaft 30 via
the coupling member 353. Thus, the first drive unit 50 rotates
the drive shaft 30 1n a predetermined direction about the axis
X by rotating the first drive shaft 51 1n a predetermined
direction about the axis X by the first pulse motor 52.

A position detecting member 53¢ that rotates about the
axis X together with the coupling member 53 1s attached to
the coupling member 53. In the position detecting member
53¢, a slit (not illustrated) for detecting the rotation position
about the axis X of the first roller unmit 10 1s formed
circumierentially about the axis X in the outer circumfier-
ential edge formed 1n an annular shape.

As 1llustrated 1n FIG. 2, a first position detection sensor 54
1s arranged so as to interpose the outer circumierential edge
of the position detecting member 53¢. The first position
detection sensor 54 1s a sensor in which a light emitting
clement 1s arranged on one of a pair of faces interposing the
position detecting member 53¢ and a light receiving element
1s arranged on the other. The first position detection sensor
54 detects, at the light receiving element, passage of light
emitted by the light emitting element through a slit 1n
response to rotation of the position detecting member 53¢
about the axis X, thereby detects a rotation position indi-
cating which position around the axis X the first roller unit

10 1s arranged at, and transmits the detected position to a
control unit 90 (see FIG. 5).

As 1llustrated i FIG. 3, the tip of the drive shaft 30 1s
coupled into the first roller support member 12. The first
roller support member 12 1s fixed to an outer wheel 71 of the
radial bearing 70. The drive shait 30 1s supported by the
radial bearing 70 rotatably about the axis X via the first roller
support member 12. Thus, the dnive shaft 30 rotates
smoothly about the axis X while maintaining the center axis
on the axis X. As described above, the drive force by which
the first drive unit 50 rotates the first drive shatt 51 about the
axis X 1s transmitted from the first drive shait 51 to the first
roller unit 10 via the drive shait 30.

Next, the structure in which the second drive unit 60
transmits drive force to the second roller unit 20 will be
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6

described with reference to FIG. 2 and FIG. 4. In FIG. 4,
portions indicated by solid lines are portions forming the
structure to transmit the drive force of the second drive unit
60 to the second roller unit 20.

As 1illustrated 1in FIG. 2, the second drive unit 60 has a
second drive cylinder (second drive member) 61 arranged on
the axis X and the second pulse motor 62. The inner
circumierential surface of the second drive cylinder 61 1is
fixed to the outer circumierential surface of the drive cyl-
inder 40. Thus, the second drive unit 60 rotates the second
drive cylinder 61 1n a predetermined direction about axis X
by using the second pulse motor 62 and thereby rotates the
drive cylinder 40 1n a predetermined direction about the axis
X.

As 1llustrated 1n FIG. 2, a position detecting member 63
that rotates about the axis X together with the drive cylinder
40 1s attached to the outer circumierential surface of the
drive cylinder 40. In the position detecting member 63, a slit
(not illustrated) for detecting the rotation position about the
axis X of the second roller unit 20 1s formed circumieren-
tially about the axis X in the outer circumierential edge
formed in an annular shape.

As 1llustrated 1n FIG. 2, a second position detection sensor
64 1s arranged so as to mterpose the outer circumierential
edge of the position detecting member 63. The second
position detection sensor 64 1s a sensor m which a light
emitting element 1s arranged on one of the upper side and the
under side and a light receiving element 1s arranged on the
other of the upper side and the under side. The second
position detection sensor 64 detects, at the light receiving
clement, passage of light emitted by the light emitting
clement through a slit in response to rotation of the position
detecting member 63 about the axis X, thereby detects a
rotation position indicating which position around the axis X
the second roller unit 20 1s arranged at, and transmits the
detected position to a control unit 90 (see FIG. 5).

As 1llustrated 1n FI1G. 4, the tip of the drive cylinder 40 1s
coupled to the second roller support member 22 by a locking
screw 41. The second roller support member 22 1s fixed to
an mner wheel 72 of the radial bearing 70. The drnive
cylinder 40 1s supported by the radial bearing 70 rotatably
about the axis X via the second roller support member 22.

Thus, the drive cylinder 40 rotates smoothly about the
axis X while maintaining the center axis on the axis X. As
described above, the drive force by which the second drive
unit 60 rotates the second drive cylinder 61 about the axis X
1s transmitted from the second drive cylinder 61 to the
second roller unit 20 via the drive cylinder 40.

As 1llustrated 1n FIG. 2, the drive shait 30 i1s arranged so
as to penetrate through the second pulse motor 62 of the
second drive umt 60 along the axis X. Further, the dnive
cylinder 40 1s arranged so as to penetrate through the second
pulse motor 62 of the second drive unit 60 along the axis X.

Further, the drive shaft 30 1s fixed to the outer wheel 71
of the radial bearing 70 via the first roller support member
12, and the drive cylinder 40 1s fixed to the mner wheel 72
of the radial bearing 70 via the second roller support member
22. Thus, the drive cylinder 40 1s arranged rotatably about
the axis X independently of the drive shait 30 on the outer
circumierence side of the drive shait 30.

As 1llustrated 1n FIG. 2, the first drive unit 50 and the
second drive unit 60 are arranged such that the first arrange-
ment position of the first pulse motor 52 in the radial
direction RD orthogonal to the axis X and the second
arrangement position of the second pulse motor 62 match.
Thus, the size of the tube pump 100 1n the radial direction
RD can be smaller than 1n a case where these positions do
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not match in the radial direction RD. Note that the first
arrangement position of the first pulse motor 52 and the
second arrangement position of the second pulse motor 62
may be arranged so as to partially overlap each other instead
of completely matching.

Next, the control configuration of the tube pump 100 of
the present embodiment will be described. FIG. 5 1s a block
diagram 1llustrating a control configuration of the tube pump
100 illustrated 1n FIG. 1. As 1llustrated 1n FIG. 5, the tube
pump 100 of the present embodiment includes the control
unit 90 that controls the first pulse motor 52 and the second
pulse motor 62.

The control unit 90 of the present embodiment transmits
pulse signals to the first pulse motor 52 and the second pulse
motor 62, respectively, and independently controls the first
pulse motor 52 and the second pulse motor 62, respectively.
The control unit 90 can detect the rotation position about the
axis X of the first roller unit 10 1n response to receiving a
signal transmitted from the first position detection sensor 54.
Further, the control unit 90 can detect the rotation position
about the axis X of the second roller unit 20 1n response to
receiving a signal transmitted from the second position
detection sensor 64.

The tube pump 100 of the present embodiment can
implement an ejection control mode in which the control
unit 90 controls the first pulse motor 52 and the second pulse
motor 62 to rotate the first roller unit 10 and the second roller
unit 20 1n the same direction so that ejection of a liquid 1n
the tube 200 by the first roller unit 10 and the second roller
unit 20 1s performed.

When the ejection control mode 1s implemented, the
operator sets, via an mput unit (not i1llustrated), a flow rate
of a liguid to be ejected by the tube pump 100 to the
flowing-out side 20056. The control unit 90 controls the first
pulse motor 32 and the second pulse motor 62 so that a liquid
at the set flow rate 1s g¢jected to the flowing-out side 2005.

The control unit 90 of the present embodiment adjusts an
angle difference 0 of the rotation position about the axis X
between the first roller unit 10 and the second roller unit 20
illustrated 1n FIG. 1 when implementing the ejection control
mode. The control unit 90 adjusts the angle diflerence 0 so
that one of the first roller unit 10 and the second roller unait
20 comes close to the other when one of the first roller unit
10 and the second roller unit 20 1s spaced away from the tube
200.

Such an operation can increase the pressure of a liquid
inside the tube 200 closed by the first roller unit 10 and the
second roller unit 20 when the one of the first roller unit 10
and the second roller unit 20 1s spaced away from the tube
200. Thus, the liquid 1s drawn from the flowing-out side
2005 to the tlowing-1n side 200a of the tube 200, and this can
suppress pulsation of the liquid from occurring.

Effects and advantages achieved by the tube pump 100 of
the present embodiment described above will be described.

According to the tube pump 100 of the present embodi-
ment, the tube pump 100 has the first roller unit 10 and the
second roller unit 20 and has the first drive unit 50 and the
second drive unit 60 that rotates the first roller unit 10 and
the second roller unit 20 1n a predetermined direction about
the axis X, respectively, and thereby the first roller unit 10
and the second roller unit 20 configured to rotate in contact
with the tube 200 held 1n an arc shape about the axis X by
the housing unit 82 can be rotated independently of each
other about the axis X.

The drive force by which the first drive unit 50 rotates the
first drive shaft 51 in a predetermined direction about the
axis X 1s transmitted to the first roller unit 10 via the drive
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shaft 30 penetrating through the second drive unit 60 along
the axis X. Further, the drive force by which the second drive
unit 60 rotates the second drive cylinder 61 1n a predeter-
mined direction about the axis X 1s transmitted to the second
roller unit 20 via the drive cylinder 40.

According to the tube pump 100 of the present embodi-
ment, the first drive unit 50 rotates the first drive shaft 51
coaxially with the drive shaft 30 to transmit drive force, and
the second drive unit 60 rotates the second drive cylinder 61
coaxially with the drive cylinder 40 to transmit drive force.
Thus, there 1s no need to use a gear for transmission of drive
force from the first drive unit 50 to the drive shaft 30, and
there 1s no need to use a gear for transmission of drive force
from the second drive unit 60 to the drive cylinder 40. It 1s
therefore possible to provide the tube pump 100 that can
suppress vibration caused by transmission of drive force
when 1ndependently driving the first roller unit 10 and the
second roller unit 20 by using different drive units, respec-

tively, to transmit the drive force from the first drive unit 50
and the second drive unit 60 to the first roller unit 10 and the
second roller unit 20 and can reduce manufacturing cost.

According to the tube pump 100 of the present embodi-
ment, the first drive unit 50 having the first pulse motor 52
rotates the drive shaft 30 itegrally with the first drive shaft
51, and the second drive unit 60 having the second pulse
motor 62 rotates the drive cylinder 40 integrally with the
second drive cylinder 61. Since the drive shait 30 1s rotated
at the same speed as the rotation speed at which the first
pulse motor 52 rotates the first drive shaft 51, the rotation
speed of the first pulse motor 52 when the drive shaft 30 1s
rotated at a predetermined rotation speed can be smaller than
in a case where the first pulse motor 352 rotates the drive shatt
30 via a reducer.

Similarly, since the drive cylinder 40 1s rotated at the same
speed as the rotation speed at which the second pulse motor
62 rotates the second drive cylinder 61, the rotation speed of
the second pulse motor 62 when the drive cylinder 40 1s
rotated at a predetermined rotation speed can be smaller than
in a case where the second pulse motor 62 rotates the drive
cylinder 40 via a reducer. In such a way, by reducing the
rotation speeds of the pulse motors when the drive shait 30
and the dnive cylinder 40 are rotated at predetermined
rotation speeds, 1t 1s possible to suppress a failure of step-out
of the pulse motor when the drive shait 30 and the drive
cylinder 40 are rotated at a high speed.

According to the tube pump 100 of the present embodi-
ment, the first roller umit 10 coupled to the drive shaft 30 1s
fixed to the outer wheel 71 of the radial bearing 70, and the
second roller unit 20 coupled to the drive cylinder 40 1s fixed
to the mner wheel 72 of the radial bearing 70. The drive shaft
30 and the drive cylinder 40 are positioned relative to the
outer wheel 71 and the inner wheel 72 of the radial bearing
70, respectively. This can ensure that the drive shait 30 and
the drive cylinder 40 are arranged coaxially with each other
to rotate about the axis independently without coming into
contact with each other.

According to the tube pump 100 of the present embodi-
ment, since the first arrangement position of the first drive
unit 50 and the second arrangement position of the second
drive unit 60 in the direction orthogonal to the axis X
overlap each other, the size of the tube pump 100 1n the
radial direction RD orthogonal to the axis X can be smaller
than 1n a case where these positions do not overlap. This
enables a smaller space in the radial direction RD required
for installing the first drive unit 50 and the second drive unit
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What 1s claimed 1s:

1. A tube pump comprising;

a housing unit formed 1n an arc shape about an axis and
having an inner circumierential surface on which a
flexible tube 1s arranged;

a first contact unit configured to rotate about the axis
while being 1n contact with the tube housed 1n the
housing unit;

a second contact umt configured to rotate about the axis
while being in contact with the tube;

a drive shalt arranged on the axis and coupled to the first
contact unit;

a drive cylinder arranged on the axis and coupled to the
second contact unit;

a first drive unit configured to rotate the drive shait in a
predetermined direction about the axis and having a
first drive member configured to rotate about the axis;

a second drive unit configured to rotate the drive cylinder
in the predetermined direction about the axis and
having a second drive member configured to rotate
about the axis:; and

a radial bearing having an outer wheel fixed to the first
contact unit and an inner wheel fixed to the second
contact unit,

wherein the drive shaft 1s arranged so as to penetrate
through the second drive unit along the axis, the drive
shaft being fixed to the outer wheel of the radial bearing,
via the first contact unit,

wherein the drive cylinder 1s arranged on an outer cir-
cumierence side of the drive shaft and rotatably about
the axis independently of the drive shaft, the drive
cylinder being fixed to the mner wheel of the radial
bearing via the second contact unit, and

wherein the drive shait and the drive cylinder are posi-
tioned relative to the outer wheel and the mner wheel
of the radial bearing, respectively.

2. The tube pump according to claim 1, wherein the first

drive unit has a first pulse motor configured to rotate the first
drive member 1n the predetermined direction,
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wherein the second drive unit has a second pulse motor
configured to rotate the second drive member 1n the
predetermined direction,
wherein the first drive member 1s coupled to the drive
shaft so as to integrally rotate with the drive shatt, and

wherein the second drive member 1s coupled to the drnive
cylinder so as to integrally rotate with the drive cylin-
der.

3. The tube pump according to claim 1, wherein the first
drive unit and the second drive unit are arranged such that
a first arrangement position of the first drive unit 1n a
direction orthogonal to the axis and a second arrangement
position of the second drive unit 1n the direction orthogonal
to the axis overlap each other.

4. The tube pump according to claim 1, wherein the first
drive unit 1s configured to rotate the first drive member
coaxially with the drive shatt.

5. The tube pump according to claim 1, wherein the
second drive unit 1s configured to rotate the second drnive
member coaxially with the drive cylinder.

6. The tube pump according to claim 1, wherein the first
drive unit 1s configured to rotate the first drive member
coaxially with the drive shatt, and

wherein the second drive unit 1s configured to rotate the

second drive member coaxially with the drive cylinder.

7. The tube pump according to claim 1, further comprising
a spacer arranged between the first drive umt and the second
drive unit.

8. The tube pump according to claim 1, further comprising,
a position detecting member configured to detect a rotational
position about the axis of the first contact unit.

9. The tube pump according to claim 8, further comprising,
a position detection sensor arranged to interpose an outer
circumierential edge of the position detecting member.

10. The tube pump according to claim 1,

wherein the first contact unit 1s a first roller unit,

wherein the second contact unit 1s a second roller unit, and

wherein the first roller unit and the second roller unit are
configured to rotate independently of each other.
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